[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

VAP 5l / (D oS5 s Jar eoled / a5k dla/ aaeb b 5 (65,5158 05 5 p 5o

ety 8155 53 Ol B an a8 53 Shes Bl 51 5l 5 o okl (o 2

Yt . VoL ) ) . Vol
$3LI5g 8 o3 Je g 33 05l ilavan jg 4 ¢ Saw s S 3 dew Ol | e

s S

Sliios 38 50 55 (RalasT ¢ imm Soly) 3 2T B pae S 55 Shes Blod 51 5bd 5 ooF okl Gy win sshie
LS g B s 0dd 03 5 LD S D) 4 Gelod cpl AS Ll VYAY JL s (0ULS] oKyl Olhed b gl s sioslis
3 (A S 5d S5 51 mes e A3 VY0 5 oo V) e aw s bl o il jalie ol 586 L dalad JulS
0 ot 53 &y by oo sLa,ls (S gl 5 iy By o5 bl Jold) Sl Ller s ol By o LsSU
Sl Sl b a8 sl OLE s .ays S plosil 515 4w 53 ((55kd (5olel 5 S o (555 4y sLaesbS o o)l 5 (s o Bl
=ty 3 Shos Sl (Aol 5 56 gl o 53 okl s B8 S s Do b Rl Jgeamee 3 Shes (S e
Bl 53 350 IV0 ol Hlass 4 abg o GUSe 3 55 VAP 5 Shas il 5 /0Y0 (55l Sles 4 gy e (LS s o5 YY/0))
2 5 YWAY) 5 Shes op 2t 5 b okl 2oy 4 b GUSe 53 o5 YY) 3 Shes o oS (83 5586 il (gla Lo
Spas LS p it Sl o 4y B g ) i 5 6B 0 Ges 53 o Ul Sled o okl Ba) 4 b e (GLSa
sai By g eah i 5 R Bl 0 Ges 3 o Ll led oo bl s 4 b (GaSe e 0 SAS F/PA) O
Sl oyl g O B e 28 DN 55 55ld kel 4 b (G o p SAS YY) DT G e 2,8 o 208
sty 4t 53 VY0 (5l Sless 53 (GnSa 2o 2 p S kS F/F) T G pin 1S 0 ey 5 355 l3an dop3 Voo s VO (5,0

il Fa o 4 03 fin e3liil 3550 g sk gl &y S 53 VYO (5T i (3Ll S s

308 Bbkly (of G pae 81 (o ks kel o Golel 1S slaelly

Wo ssd Ol 55 edisd dded Jlaswad LB Ol do i
v*uwﬁu‘ﬁ|)bd‘)b‘dlﬂv\;bML&&,&.{AJZAJ)% )"jDJ—:’ _:.".;.)T),‘AJ.” ‘4_3)[_3_."“" J::’"H‘L'

(Wateruseefﬁciency,WUE);.ju?fa_» eSS s s e ] s U e edas ($3slES i 6@\)4.]
Lowge Hlacie .(4) cel xS S oS o/V 350> S .

>0 @) & - J_“f'rjs}kcs 32 deMuM.&|)b&ﬁuﬂbj5ﬁcaj)dn)w
0% 9l > YFAY JL«&&)J}L&JQYMQU—A} cJP}‘)LﬂiwLﬁ‘jJﬁfﬂuTcu)b&yUﬂM

Olggol gmn oy (g3, 5LaS eaKiils cg.J‘l P LY g WL E A LU S Vo [ Lo L S ¥ SOV | E UV SR

Olas Ol (ko il 5 (55,5LiS Dladod 55 o ale a2 Y

\0


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

VAP 5l / (D oS5 Jar eoled / @25k dla/ aaeb ol 5 (55,5008 05 5 p 5o

0 o= YV/P )j,ijc)a,w)s 3 YMEA Oldas Ol 53 5 Shes
Sl s i b i 2l Sl el el S
o dgazme ol Sl [ 0 8 Sl (25550 glo a3
O0) Gl el 5555 T 5w

L slo b (5Ll lid o lal sl iss abex
ol eascie oy g A2k e (Tape) o sbaslsi Sl sslizal
5 Al Sl OLSre das 4 5L aS el O Wl
el g d ol () V) Sl el
o 3ok Lol cpl syls ol 51 Ol ool s sl
e e ad oy o olis Sl (55,00 Sl |
Sy ol ek bl il Lol s 4 e s
S mhw 55 L5 Sl (65, U155 o b 5 o)l
Ot gLl cle w a3 50l 13 e Sl Gas) e B)
m‘fﬁ&b9°%§‘-:ﬁwdicbﬁ¢wﬂ?%‘r-’-’j5u
S 33233 ,5 g0 Ao gy (B 05S] Sl o)l san 5 03 5e
s sl B, O SLs s s Laglg Osls I 3
Clams s 5 el S0 ol Lbls sl s (ool
Dy S SRS

Slapioms b L oela 5 (slo o (55T 4l |
lo a3 (5Ll (6l dgmasme i 4S o s (6L
(A I | WV | Rt = VI ¥ e
e S N S NS M IO A S WS S P
AT 3 e S L 5 09) 55 GLL bl 31 e
b ras Ol Slaie Ll s g saliT s (Wheel move) 5 s
Oljer o ys Vo B 00 Lis xba 5 (glo as ol IPEE
() il o 55158 50U ol oy 53 5 350
SLd I b bl 45 s 5 5,18 (Y0) Vb (53 5 o sl
Glacins, s 53 5 e 3 03 el 585 (6 e e O
Sl @bl 4 s o3 YO B 1 5 Sas Ll o 28
Sdle 55 anlbesl s (M) Kw 5 Lo S s il
AS Wy S ol A o b 5 (ol (el alis

J_..p)bf() (Ea L] Lg\oj_la}(;)lﬁﬁi@d&:ﬁjwdw

e ag Voo b 5300300 (i 9 025 OF Osdee
Ol e e 55l 100 5 (55,5LaS Y a5 Ok
d= 6l ol 4wl L e SR e A 55
f“ﬁﬂrﬁji.:s VY 390> 4 WUE o ol p\( WS 4
Q) Ll SRl e

5 e ks TAY WU SU5L bt b Olies Oliud
Gblae sy LS 5 ey i 51 0T ST 03 ool
s o A/ g 555 e e 35S S5t
33,5 o B pae (5555LES it 53 Ol ol e 5
53 e S mm dd oLl oyl el (7)
55 GLa Y8oIWY) Olites Slead (5,538 sla paey (5ol
O35 el s 4 a8 Col (S 20 O 5akie YAAYYY 550
Ake G an OF o S5 L lie 3 e S 5L
e SLOL o 5 es 358 RS Do pe 4 ek 5 el
53 Sl o0 g Ol (0] 353 e 0L £515 s ]
Sl aS aile xS 2o p S LS o/A Sles Oliud g5l 50
S kS oY 30 55 S 53 OF (6o gy e
R A
YU VA sl Jlw YO bl s slazst 5 (ola sl anw s
Ol Olwl 53.00) 3515 (ool dhoold (CaSe 2o rﬁﬁ'w
solel sla s ) gl bl = O5sLiS do s 4
SISl w055 AL Lgs a0 1 S e eslial b
Sl G s 5 bl Gla i, s S s ss e
Sl kb 5 Olid Cos 5 0k ol sl iy 55 )
L aSis b a ol Sl OF (oo O3 B 350 sl
MO 350 Ol 55 o ol G pas LS (glwsys Vo il il
V) 350 gt o 5528 s 3 1y Ol aSe 0 35 Lke

4S Lk o Oldes Slisl odas DY gz 31 S pn s
oyt ol mal 5101 S 5 a8 W5 53 g8
S IYAY Jlw 5o Slead 55 picaw A4S 55 cla.w.q,..ﬂ\
Olsl s sl 03 5y 5 OVVOOY JS g LS Sla Yo

Lo AAL o o 3 VO/Y Ol 5l s ine IS 5 5 Oles

\&


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

i 2155 53 D1 B pan o8 55 Shas Blod 51 55b3 5 o Gl sz

Gas iy by 53 31y oS Glasls 5 o ol o(F)
by 5o Bl sl s o el (Tpy) S+ e
Lo bl 5 (Tps) SLst (g, 20 5l 0 Gas 3 aziy
(Tso) Sl w555 anly slae,ls 3 W31 o lasls
oot aS el i3l & S Wigo F o el Ol e 0 .3 s
A GOS Gl Sl e s e Aoy Voo b g old
el 0l (g5l

e ¥ s dsb 210 gl bl glae S 5 plaS
Gl ke il sy O 3 c2lS b ¥ ynp o0
GRS (555 e slaslas ST 5 5l b ol )
s Ll e WD ol S e 3 Jool 3
sl 1 3 e le VO KUK, 51 S b st lols
3 g ek sl &S s s

o s oLl 5 ol ol iy 53 ) oA ol
Aol 5 210 Lol dsb (ol By 0 s S ealind
S o bt b s s e 5L VO LT o
ey Ll g5 5l oLt 5 ol jlas) St 2l b el
i b

Sl e J=8 5 &,S 8 w8005 23 S S o3l
For slacd WS.C glap s bu g jlad oo 5o okl
s S aalowe ) kel 51,8 s ooll Oley A el

:(\Y)

T= YV/VYAAD 0]
Q

QT L 45

cele do S ol st obey) bl by =T
S oS el =A
Fale G sy g0 O LAl Gee =D
b e Sy 2 0l =Q

25V Jome G e aillae bl s L3 ol oo
Ao as S L

i (T-Tape) o5 5 slasls 3l esle o 5Ll o) 5o
ol 5 e Lo V8l glls Lasl g eslinal 2 V0 Jsb

\V

el s b ialasl (V8) 55w 5 S il o 2138
Lgb_gdjl_:.ﬂ;é_l:ém‘_;l_aulj)g;_wj&jjj_lébjjjgi
100 5 Voo bl ookl Of Ol sl ol e s
el s, Sles o mi o s S Jlesl Sl Gl 55 Ao s
\Oo )W}d‘b#d)@]&wwuidﬂ&bg
J\HJL;)UT.J_ATC,_.A:@QJJ)\WJ}?@M);
Sl = (55 5 o3 oLl slapia e (V)
.@b;e)w‘ot_‘s‘jg J))"“?TM)J\OOJJ&?‘.}W
s_éju&bljjsjiwdijﬁﬁébbowuiﬂbjw
ol so a3 (ol s 4 b e o
Lol 5 o ol b alie ;o Gt 51

Al e ol 3 8 Blesly 5 O G ens

L s, 5ol
s 0 WWAY Jl Sl o andllas ol ol s s 2ol
5 oskiS Slides S e )3 w3l ULS| ol Jlisiss
sl g A el LS 03, GBS L Oles b sl
JERREIUS SV /N T EPR7A £ YU UV BN i < FCIVR TN
GPFaI oy g ey b e A SISl sy e
oslas Sls —0 S e Ble e SV/F Sl g ol
o3 o/FE 0T (S SIl claa 5 APY S gLl
B 53 edt e, glacs S oy leil g
Al JUSSY s 5 sl S slacs

o=l s ol sbausst o by e e 5 basles
WS L 5 s LSS e s e

YO 5 Voo O 5 ,lS fals ol Sl Cilsen - slaus

4 aalsl 3 aS s A QIS ST ) aead SeS Ol Ao s

oasis Wins 5 Wigo Wos oS L 8 5 as 5 sl
Jols o b 58 by e O sl glales e
S 8 s s Jsb 03 el W @) old L]
(ol 55 55 =l L 0T Ol o e S G5 LS lex


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

VAP 5l / (D oS5 Jar eoled / @25k dla/ aaeb ol 5 (55,5008 05 5 p 5o

=——X\oo [¥]

Ol 45 a8
Loz ol s, 65k =B,
Ao Bl 4z 3 4 0k o3l Of Gas bz =d,

G 333 = okl o3 ST 5,08 Blely s )
1 eslaral

(TR) bz 45 G a5 S 0 45 el b pnze Olaily ()
Cl ol 3 als (Saemy BU) O g (513K s
(5) 3 505 dnsloma [0] ddal ) S 45 Ol 5 0 1y 3,58 Olekil
E, = TR xEU 0]
S oin S Gkl Ol e 5l el ole TR 20T 5 &S
ol Jlas aS abls 53 byae ol IS @ odel s G0
Llasls sl s

o35 ;oo S 55\ 5 e 55 (Y
Jlics s bl 4 o5 ((Efficiency reduction factor, ERF)

S Sa e 3 Sl i 6555 LS Sl ps e sl

Z(/\) :j..iw oalal Lea.x.l.@u

_A+\/0B
Y/0A

ERF [#]

:QTJA‘XS

es3k ,ialS ,5SG = ERF

S e 5 il a5, 28 ( Sle = A
Lo ki Le

S e 3 Sl W 93555 08 o Sle Blu> =B
aalisile I

)'|;_;TQJ¢:;5.U6|ﬂ£§:)y@aw¢ﬁl);6&[>.ﬂj|

o 3 M sy Sl s b

E, =ERFxEU [V]

Dol a;jwvﬁhi‘_}fédbﬁliﬁ U,LLLA)'T 3550 a0l

LOPAY i)l VY 5 S e e Sl il

SLel cals Bl 5l ey Solal 5 (g Jal 5 00 deliws

Sl 5 (290585 (s b o5 Sldes AdS 5 s S

Sl e J 8 5 5 Sesll g e Sl Yo aolirs a3
= Slas S 5 8 Gl b s sl e s ol
plomil s e s O JUnl sl b sladld 55,
Shaals 5wy b g o layls oS goles o A e
ks 4 S S OLSS o Jlasl (s sl b (sla o
BERSTEICERIGN I TPt ol s s eslind el 5
Ao a S L

oIS cll ) s glaesls oS J,T S aals ¢l
el 3y s b fme bl pn oSyl 53 S A
A aalee ¥ oabaily 51 Jonily G 5 el Olgee A
ET =Kp XEp,, [v]
Ol 45 a8
o ol 55 sl 53 G5 5 s SET
25 S o 5 =Kp
(Mo ol 53 o o 25 5l s Ole = Epyy

s

VYO Voo VO ol o bsles o Of i e
G 5 i 52 dles (ol ol o by o) Ao
3 S s ¥ oalaly el alons

SLaes ps oo L il bl s ST 3,8 oleut
a5 e 53 ol Sl dm Sl FA LYY 5 15 St asb

(YY}\\") Jibjg Ml}m\cjv .la;b))\ AJLL:..A‘LG‘\-:'—LJ

d=(0; —eixg—b)Rz [v]

w

Ol 45 &S

iy an g a3 eld o, 53 Ol Gee g =d
Aol

(olaeh) ol 5l g8 Sl Sas cusb, =6

(oleeh) ol 5l S S35 cusb, =0f

oS ia Bl o S St pl (o pate o 2 TPy,

0 S (osdin 23 Sl Py Ysame) S JEs =py,

e Tall

F@)Lﬂc‘\.&qﬂ)w‘}:w :Rz

A


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

i 2155 53 D1 B pan o8 55 Shas Blod 51 55b3 5 o Gl sz

Slas S 035 S S e 4 bl e Sy e Jles!
52 () UL 5 (55 go A3l o (0 20 ¥O) sl
Ol ol (2 2 3 Ul bl e o330 ol
DLl S By am () s 3 el 3 5 4 5hSS
el 3L e s S (ol sias OLE3 VL s
S S Ol oo o e Jlasl by w LS
ke Ol 5l aiag oslinal o a5 ol s Oldgas
Slaeds s el p 2 LE)L—:'.’TVS lesl b w315 55 .ol
5SS s e 358 Oy poay O OS5 015 e ol
() 55 eslizal olS b yme (sl 4 o

S 5 Bl (Y sd) dops Voo ool O ol
el Lo ys AOYE S EVNA s 5 a3 )8 Slaly

Oledsily Sl 5 Blus a8 555 0 sdalie ¥ Jgdr s
o S (Lo 3 AVVY 5 OYYY) 70X T a3 30508
ol s aS ol hasab e zeS (LT O coba 2l
ol osls O Ges 5 sl 2 s Ol byl o S
e e R o S Dled sl i o S
A3l es 38 Sl gLl Oblly 03wl sdes

Oladsily 48 s e QLI Y B Y sl 53 ke o
Lot Lo s plo 4 S Ay Joad gl 55 Ol 5508
LS win; Oles opl 5o &S sl pl OF e il oo ol
5 it 535 sy 4 Bk Ty 4 (58
Lomls ol ol ) jaa a4 ol D50 4 5 oM
Sbal gol3e 5 (03 (1) 0L 5 iy (ole Slalae
Sl Sl Olgas!

a3 s iy 53 2l S Ol (Sl
U IS SR PRSP S PRCSI T I o
ok = 55 olal Jray Sl eslial 5,508 Olakily 055
= () OLLSKen 5 sl Sladlas s a5 (55 sbay il s
oS o2kl Gl ibls 55 (olol olekly Slu= (as e Olis
s el sl eslizal (65b — 5 S el b

\4

il Al a5 OS5k 4 ae)3e 5l 5 e Gillas
s Lope d e Sl Juad sl s Al el
e 8l il JUT Gl sl 4 pll

b S el &S e Sl B L s Lans

Cou gl

b pan 21 Ol

2 ol ey 53 o sl eslimal 3550 bl ST slis
Cla_.djs s L;)L_:...Tuibjs ol 0l S &) IS
Wioo cb—w A S (S i %’T Lo 3 WY Ol e Wios
Lo 3 WYY (ol Sy 5o Sl cpl sl odld 8 ne
Oljme 4 Old s 03 ko Voo 5 )8 = 3.l
el 8 b yeze L g 4 S (S5 o Ao ys YV
ol oo L SUL ol iy aemlie 51H(Y) =]
S Sl bl s 53 a5 3 8w (o) e

.bﬁ@&ﬁdﬂgidﬁjbw)zvaj

3 5,8 Dbl
Solbed okl s 3,8 DLl (I
5 =3 S sk sladi sl 1ol Oledily anle (6l
G Sl i e3lial s g e 53 (Sl 3 s
Solal T 0 3 St Sl (5l 14 ped Al sy iy anmn
S8 a5 S o3l s ¢S o3l Jis S e
sl 0 03,5 T B Jla s @Lﬂié‘”

< Tl 03 3 d e edalie ) sdr 3 oS 5k Oles
S 5 VA/AY 5 5L Oledlily BBl s VO ()L
Jsdor il 53 ot p,1 i a5 Lol o33 44110
3 a3 ol Sl d e b o 555 e aaSe
(moomm A3 YONV) w50 b B 51 28 (5lal slacy s
VU Vs 51l e ol oS dal b edias 0L oS o
035 (S ol Ol o 53 O 31 Oleil) 034
B I e S PR RT3 W] oS kol


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

8000 -
7000 -
6000 -
5000 -
4000 -
3000 -
2000 -
1000 -

(LS 38 o b D pao ST Ol

R34 204

VAP 5l / (D oS5 Jar eoled / @25k dla/ aaeb ol 5 (55,5008 05 5 p 5o

61081

mer.7

487

O s,k

75

100

(de3) BT ST il z gl

125

S 53 e o o bl O s gk 3 (S rae O Ol N S

2P 3l i A5 V0 )bl O a3 Of 38 Ol N i
S0k edesls Ol Gas aae S Ges b Sl Skt by lage BRGNS W RO
(Ao,3) & Graghes) &8 4 Cramla) ads s (o do3) bl (o do3) b
VA/AY FY/AY Yo YNV \\/8 \
44/70 ¥O/00 Y0 Y¥/5 Veo/0 ¥
45/41 Y¥/00 Yo Y\/$ Vo/s 0
48/AA FV/Y) ¥o Yo/$ Veo/v Y
ay/4. ¥4/5) fo YY/4 ¥V q
P S 3l i Aoy Voo ol Of e 3 Of 3 )l Sl Y g
S bkl e esls Of Ges s $5 Gas o e Sy S by b g NS Sl cush, bugne bl oy
(Aoy3) & Craghe) &8 4 Crasla) 4y (o Ao s3) okl (o do)3) Skl
SVIA frvs Yo YA X \
44/70 WAL Yo \As \Y/A ¥
45/41 £0/fo Yo YOy \VYYY o
45/AA ¥a/8) ¥0 YW/ V§/o v
av/4e OY/AN fo Y0 VY q
s S5 ) s o3 VYO 5Ll O o 53 o1 5,8 Olaksl, ¥ J g
S8 0bkl,  eddesls Of Gas areg Ges s Ao St cogby bege 3l S cob; begn bl cus
(o) ol Gub oS e (sl ady, (o do)3) ST ) (o= L)) Skl
OF/fV OF/Vo Yo YV \Y/A \
OF/OA 04/70 Yo vs Y ¥
AVV OF/VO Yo YA/ YV 0
S¥/AQ $Y/oY ¥0 YV \O/A v
OF/YY $8/01 fo SNV T q
Yo


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

i 2155 53 D1 B pan o8 55 Shas Blod 51 55b3 5 o Gl sz

6)‘.;.\:ui}))byi)ﬁjsb:&bﬁucﬁdeéﬁJ‘S:)b-bWJhﬂ.‘: JJJP:

Js 1oy VY0 les

M)J\"")LQ.;J

Aoy VO s

VoY £1/0¥ VY/AA

Q\‘/\\‘ (M)}) bﬁ)Ls QLG./LJ“)

5 o) e 03 o Ulp sles (S Skl iy 3 Al e
5 o) g Sl Sl O Gas 3 Ll s aly b
OS5 sl S 13 bl o S s andy
o LA G Sl e G aS s S 518 (YF)
M s s S 08 3 Shas el 3y 5 b

Ve o Laeds s, Shes )bl e - s
ot S 5, Shas S (5 Jgd) 55 13 sme Loy
5w, VYO L;)\_ch_ﬂ_g Lo QLS 3 5 TY/OY)
Cla_.djs Gl 53 53 VANY) e enw 3 Shae 3l
T 2 S hes aslis 51V Jpdar) AL e Lo 5o VO okl
Ol Jliie 2alS L aS 558 o amd Lo s VO 5 V00 (g L]
aemlie 31aol o malS s s YYVF 5 Slee |
YO (bl a3 Shas bt p3 Voo (5l o s Shas
Ao WY a Vool (1L oS 555 e edalie Ao
doas e DL il Ll Bl Ll s s T4/44 s Shas
Loods 3, Shee w55 uals ol (sl ot Ol ax o oS
L5 VO 1) acalllas o3 3dmes 3 4 ol andl Al o sl 38!
S W3S SIS (V) OKes 5 el il o (Ao 33 VYO
Al Al baede s Shes (ol O Sl 2alS L

sl 5, Shee 3 5ol o s bl Sras Jilise
e an by e 3 Sdas (i ((F Jsdr) LSS s ins
s Shee BBl 5 LS 53 5 F/AY ke U WinsToo
dol sty HISs 5 5 VFVO i L WosF Jlas @ by

A Jsa=)
S g s 5 Sk (O

Js-.ﬂ)b\ dl—";}-‘cﬁ“)"éﬁ)bbﬁ“&ﬁdjkﬁidb‘ﬁ);‘

Lvgie o SYL 15 Tps Jlas (8 Jgds) 55— Sls e

Y

)ijc@b_ﬂ)é b JJJ)LSQLO.)U‘) UJ}-’J:{L’. (Y) ebﬁ;wL;w

S o Olge 23l A 3l iy drn 5 Ges B S L

e o3 2l s )8 Vbl (&
Sl bl s s 53 Sl LS Dbl s (sl
a—wlwe gl .3 S sl ERF 5 TR (S PSS o e
TP 203 s 2 V) s P 23 (IS s
SLEd e s Sl GLSSY a3l e p 0 (o8
= O a3 e pad V) e pad 7 o500
35 o5 33 o 8lp 28 Ol e s (g S eI
O Jsdor 53 Adesls =5 lahg)y 55l ge iomy 55 oS eslinad
A/ oA 2 5580 et o (bl D il s 4l
Y el s @ Ao, AYY 540/ 5 S 633l 5 s
Sl Al e o lasl B 5l llse Sl sl cpl O35
il b Sl 3 ik (b (1Y) W35 &bl s
pde O o5 4 5 bl S ot kS iles sl s w4
e 510l a1 il opss Jsb 53 b s & (S5 S

sl :ﬂ)ls&bx\)jg}\}j&%yozﬁmgﬁs

s Slas

gl Ay 53 3 Shes (A
Vbl e s Laots 3, Shee bl gla b, S
o by s, Ses (S (P dpdm) 2 s gre o
3 Shee it 5 QLS L3 05 YAFO) ok ol Lo
0 Gos 3 o Ll slasd e ol i 4 b
O 5o 05 YWAY) anly by 5 e oo Sl (5 20 Sl
5y Shas 4 ol 03 5 Ol 35 OA) oS (Y Jsibr) 3L s

N ES O E S OV S V-3 W] PESg


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

VAP 5l / (D oS5 Jar eoled / @25k dla/ aaeb ol 5 (55,5008 05 5 p 5o

N 3 W PR ST U (P L | PRV FR- S PR

(4o ,3) E, ERF TR (45,5 EU (el 5 ) qp* (el 5 2D qp* alos s,
qo/TY - */40 40/ A \/YY VS \
qY/ve °/qVeV - 40/ A \/YY VS \

Al oslinal 3) 50 Gla s 2 IS 3 g 5 s 2 (23 Sl ol B oS 4 e G

i 21 S e )8 55 Slas fSbls 4508 Jgdr

Ol G ame LS 5 Ses
(CoSe e 53 05 5kS) OGS L3 ) IS (¢S4 w5 0
ol oSl ol oSile o il @3l s
Il Slasye Jlez| Sl e Jlaz| Sl e e e
ofoos VT oYY *E o/oopV* Yiras ofoo)¥* o/ovqq ** Y SIS
NEETS ARV Pl ofoee\®FAYENXes FT ojeee)*® o/YYA*? Y ol o e
o /OYFO o/eqY o/FYYO O/VA ofo0¥0"" ofo\FA " ¥ "l gl
YZETE R o7 § ofooo)** VI¥/e Y ** ofooo)** o/o0Fo ¥ \y bl 2,
o /¥OOV o/ \YY VARV a/raq o/F\Q¥ o/ooYq 5 bl s x @bl ol s
- o/ANY - f/54Y - o/ oY YA O sl
- ANO - AYO - AVA S o o
Al o o3 ) 50 sl sl 53 ST glajles 3 03 Sl pme [SOLE (i 5 i ¥F 5 F
et s O b paan 2 53 Shes * gl oKl dmslis V J gl
ol G e GllS 5 Ses

(S 3 r;JLzS) ke 55 o9) IS (pfjkﬁ) g sialesl les
Sl 555 7 s
Yva YAy °/faY ¢ Was
/o5 ® YO/oY P o/$Ye Wioo
£/£4° TY/ON? o/VEA® Wis
A oSl
A\ YAQY ? o/VYY? Tps
/00 YANY® o/850° Tpo
Y/ ° YE/\e /0P ° Tso
AR AN °/OF¥ ¢ F

0 Jlait s 3 STls 03T bl 513 e sl BB ki S e G S (1 45 g a  lesl LS e slael ¥

JW.ZLL;G -L.a).)

Yy


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

i 2155 53 D1 B pan o8 55 Shas Blod 51 55b3 5 o Gl sz

* Ol s g8 5 bedd s Shas s gobel By s bl O Hldie iz Ol 31 A s

23 eSS ol G e LS 5 Sas ol i Gl o i
(s 2 O s o9 S (pfjl:S)a.?ﬁ);
/1y Yo/ Voot o JOAY ¢ Tos Wos
o Yo/an e A\ Tno Was
¥V o VA/AY < o/ ¥y d Tso Wis
AN V0! °/¥Yo© F Was
F/AY Ya/e’ o VYV Tos Wioo
g e Y Y i Tno Wioo
¥/AA Yr/sq o/OAe Tso Wioo
¥y e Yo/sy dof o /QFY ol F Wioo
oY e YE/EV A Tps Wias
oNo® YEAYe o/AYY ® Too Wias
¥y 0 YA/VA® o/s 0OV Tso Wizs
/08 v /5y b o/V¥o @ F Wias

0 Jlezl mwhaas 53 STl Ol oolal p s e sy Bl ites S zie O SO ghils oS Ot a s ilesl Jles e slael o ¥

0 Lasde s Shae Sl (F Jodar) i s s G50 )5
3 (p 8 5S 2 /A0) Tis Jlad Ao 3 VY0 e 3 4y
Sold o3 VO sl 53 b g 5o Laed s s Sl JBlu

A Jsdr) L Jool (p S 5hs 0/¥Y0)

ol G pae gl 8
Vel gl 3 Ol G LS ol 2 S
SLa i SU s 53 (B Jsds) 3 s pae Ao
Sl Gyas SULS (i b (ld 5 o8 ol
5 emSe e e S S YA SR L Ts e 4 bss e
s UF e a0 by je O G pme o180 28 Sbe
bl sy (Y Jds) Al e caSe e p S S YOVY
O s Ol Gpae LS oy Pl
Lot ol 150 s ol 53 s 8 ol ol Lo

Yy

J""":’L’LSA M)}

S G F jles 5 (a5 gy oo ij_l,; o/VYY) 5 Slas
38 es Kl 25 (65 53 p S S 0/09F) 5 Shos Lo 20
A5 bl o S 53 Too 5 F slajlass & by o 550 5o
Gyb s s Lajly 68 15 cde w4 Tsp Jlad L3 s S
OBl DUy, ety (8 )b OAs LAl o a3 5 4ty
s e Sl sy pde e 5 e oy ol oS sl
A3 S les 535 Shas :S0be

Ve 0 oo Laeds s Shes bl sk
VO Sl bl O e 2l L8 Jsd>) 35 sls gme das s
o/NVEA a o/FAY Slas s oy Slas Jldde o )3 VY0 4
5 0l Slided S (V Jsdar) ol ol bl S5 LS
s /08T 51 a5 55 5, Shas 45 dias_s 0L (TR) O, Kon
Ao 53 Y0 5ol T e (il L 6 53 p SAS Vo4
Ak o Al Bl Eld Sl s e VYO B lls Sl s

Lasde > Shas 3 5ll shw 5 ol i, blise


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

VAP 5l / (D oS5 Jar eoled / @25k dla/ aaeb ol 5 (55,5008 05 5 p 5o

&\H‘ L_o oS Mbwé QL;Z_o J_:.o Ua.sb U'i‘ RGO IS AP Y

Al e il T G s LS Sy 35, Shes

(R'=2/AV)
y So/ocod X' + o/o¥TE X + Y/§oo¥ [v]
y =o/vvov X' + v/oreyx + \/F5\F [A]

@bl O il - ghaw (g5Lasdl avylio
e s Cead 5 8 s b s ol s (galasl s
DSl S s 5w e Js Yoo bl of aSe
O, S A s Ol Cldls s il () e
oS shS S e 5 5 JL, YOV YA VA (Ol a5
W cl?u.‘ JL, Ve e i

2 ol iz C}lﬂ—w » okl et
G Az 33 VYO (6 ,LT e O PR PP LR Ryt
G pas Sl Of aSe 20 VoAY/FY s 3 Voo ko
YWoso¥ L Lol bas Ol ausa ool by ool azils
oy VYO sl o > Shes I3l e il e JU,
Sl S Al e 5 VTR s Voo @L“JC@ @
o deol s 55 g5 e L, 00 VAT e e O sl5Le
Ols5 e e sl O om0l L3 ps e Jbs YVYVFAA
CiS y ly dews s Voo L;)Lﬁic_awp‘wwm o/ \VYY
dols Al 5 o5 IYYP (a5 Jsm s Jldie oS 5
g R4S St a5 Al s dal s JL, Y0V Ye
ilweslal Gl g a il LI slaas 3o o ke 2S5
i S A Sobe Ml e e 535S (e
(Ol gy o S s i) LS o/ AVYY s
YAYVOY) oS At ool 5 5 oS il o L, YEVIYHY
gl 53 Lol T e 05 18 4 4o 3 358 0 (UL
Al as s Voo gL Tl & Lo L2 3 VYO ol
05 JL, YVFVEAA 54 ) Wil e 45,0 4 O 00 (3Ll
(JL, YAYVOY [l

Jew s VO ngLﬁchﬂyw.Lp):\oo Lg)l.:ﬁcla.ﬂ

51olS 5 Ul e 3L ol LB A 0555 b 55 baady,
oo ol 3 i e et S T 25 g0l s
CUlss 35y pde Skt a5l s Al O e
oS o 5 AP SRl el des 358 J 2S5 ke
L aS s e ol oy 4 o ol G e LS
by cillas (V) alsen 5 olsl Slids 5l odel s 4
G Sl b ol Gpas LS (1e) (a5 55kes
VY i 6l 5 a2 0 SSS T/ () (sl ke
5 oslan G mlE les S 0y oS e e S S
S Jeol @5 L 55 (K5 e S Jamme 555 (YA) el
Sl 4S5 s e 0L Slaslie 5,03 Copline Guiss ol
gl S 5 Top 5 Tos sbasles 4 by e IO LS
ol S35 a0 3V LI (gl e sl 5 4B S 1S &bl
o3l an Tos slas an bog e O G a1 Sl oS
OT Cle oS 5.5 Tip slesd 4 bgsje 5ldie 51 i Ao ,s YAD
b e s s O eSSl

Ve s G ae S ol S slasles
dojs Voo 5VO ool Tl (P dodx) 35 sls pme Ao
Ol G LS GOl 5 s Sl g bl ol K
Dl S pan LIS ke o ey 255 I e a5
Lol sy Wias o 3l cnSle 2o p S LS F/F4 jltda L
5 5,m0 5 0F) OLLSan 5 Ol jeedl Sladss 51V Jsi>)
A Jool bl S 5 0 2 5 9dS S5, (Vo) OLSes
N G LS ol w5 oLl 2y Jlize S
2SSl jldie 35 ol LL(F Jsdr) did ls oxs
o 2SS ON0 Jlaie L WinsTpy sless 40 by e B s
L WosF las s of Gy L1 Bl 5 iSlis CaSe
(A J3d) dd Jools oS e o SSLS YVl

5,80es 5 () of Grms oL o dal,  doles s
il b oS s e 0L Wsles ol il 0 e3ls OLES (%)
53 RI=o /M) Wl e il 50 O G me LS 3 Shes
O @5 53 3 Ko 5 ST an LIS e alaly A s 3

Yy


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

i 2155 53 D1 B pan o8 55 Shas Blod 51 55b3 5 o Gl sz

4_3%'_?.1_‘.9):\*0 éJLﬁTck‘d)J L;‘aLp‘uTWQJJJ
o s O e oolasl bl gll O glales ol
e il L 58 Slaslie oS ol S5y eV S
et e U aeslie ol 5 5 s dalpt gline gLl O

el 815

_
Obl b s 5 (65,58 Dlidess S 50 5 e sindy
el 5 SUGl el 53 oS Olghs] nio olK315 5 Olikas

53,8 o Slasds 5 S Wiles e (55K iales

el il 4l G me zin Of CaSle e Vo VE/AY
Sie sl e JU, YPAVY e 1 Lol b Ol 4 e
ol Tl 4 ol Loy Voo e gl 3 Shee Sl
3 ol Lol walys luie 45 sl o o5 O/ s ,3 VO
ool s a3 Sl ol by ool JU, FAVYY e o
oY oVA ( SLal O o ol L il o I, YOFYOVe il
B SIS 3 Ol e Ao s3 VO L g bl ey S
deol el s 5 5 ¥/ VPA (gl 5 Jpm e Jllis oS
A e 8,8 S 5 L doels JU, YR Y0P
ool asn 8, s 050) S o/YOVA 3 S

S 4 53 538 el Lol (655 @A(JLLJY'WY'YY‘*

salaul )40 CL.O

);.JTLFL”_»LAA@JKJS S Yl 4L gaen U’Z’o)b Q{ﬁ#@d@&ud)@i LSL“‘U:’)) bjﬁl.a& dw)ﬂ.\v\/o

o Yo Qbai‘.pcd)'))us&)‘j_}c)jﬂis&u

AR b)Lq_\::A.lf;dwﬁ)%ﬂﬁf)%&‘jﬁd))(d)@)ﬂu}dbbdjbiduuz‘j)wm\Y’vvrcdfs‘ Y

(S$oaliS ele Sl 5 Sledbl S e

QLM dt.w‘ LS,:’)“"’L)-’)Q*:’;:J" QLO‘)L.N Q‘M QLLN‘ 2 g_)T Q‘ful;‘d)uﬂ 61&‘)&%‘) R \Y’/\° J‘}&) r}r C‘LSJW- Y‘

J.J‘J_LSU:_S_ﬂ NYlie 4 game U‘)—i‘ j}b\ S 2 é)l_:jeé)l_s u:..h_}}_éjo)l..o)b J.Zji AYAY Cw‘)""“’ti’“ ¥

DLy Sl 3l shate 4 by 587 g (B yme 5 okl oo 3 Shos o YAV (3UT 55 8 B 5 e Ol O

Azdo Y0 (65540l p 5 S pde Olejl Ol Olial s sl

J.@.J;A ‘(C) Lp) rlﬂ‘ e@‘b Q‘)L;'J." cr}) ;ﬂ)l}: L;/OJ‘AJ“L;J@J/’QWJ J}J/\T’V/\ A cob‘):.l& 5

Ol i G as 5 5 S (olol claalis cllin ) Sioles w).w”u:sq%qw.wm@d;; v

J.@.»:.ﬁ udﬂ) wv\-; QL:..AT Q‘)L:JJ‘ uJ_}‘ g:)L>: (M}-JJ) éj‘//d 45./’4"’/’(5&[":""‘:“” Jéjj/\V?Q ) cé)jbu ebb{'.wu A

1S hlen e s SVLES aesazen LS St (5ll 5 OF by 55 AYAY (bl e (sge 5 p (3B A
Yoot Slmio Glid Lot Glagiegm Ol s Ol 2585 5 bl (sladk

N pz s s 5 A 5 P\fﬁjﬁsqeu O3gad s 5 Bl o 2SS AYAY (o O 5 g 3ysliS Ve

Yo

OLE V-1 Slmis


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html

[ Downloaded from jstnar.iut.ac.ir on 2026-06-22 |

[ DOR: 20.1001.1.24763594.1386.11.41.2.4 ]

VAP 5l / (D oS5 Jar eoled / @25k dla/ aaeb ol 5 (55,5008 05 5 p 5o

Dbl gl 31 53 e Golel G sy 53 o 5,8 es3b bl AYVA L g B 5 ol O f e el )
DAY ()Y (65,58 dige Sl Olgisl

O el K3 Ll Jsl ol oz 3) ok 5 ()55 o medacs (S Lol VYV (G g go B 5.0 wol) ilaas Y

5 4o kS ol @‘)_A a0 Sl 6)‘—:€TW o33 b3, ATV OVLT o ety ks .o 0B (g e\
A=V 0T ab b 5 (650315 05 5 ke el

5l (ool ol s Adsaan 5 Shas 5 (560 ul i aeslie AYAY L 3L e 55 onll e (sge Y
Voot Slmio Gled St 5 Of samiils ilen e sd SVlis 45 pazes . (Slaze o

AYAe-AY o5 o (5558 b slel cams s 5 (605 w0l Zislas (Dbl 5 5Ll S 6 lsl AYAY L(g5,5LES sl ol55.00

16. Al-Omran, A. M., A. S. Sheta, A. M. Falatah and A. R. Al-Harbi. 2005. Effect of drip irrigation on squash
(Cucurbita pepo) yield and water-use efficiency in sandy calcareous soils amended with clay deposits. Agric.
Water Manag. 73(1):43-55.

17. Awari, H. W. and S. S. Hiwase. 1994. Effect of irrigation systems on growth and yield of potato. Ann. of Plant
Physiol. 8(2): 185-187.

18. Camp, C. R. 1998. Subsurface drip irrigation : A review. Trans. ASAE 41(5): 1353-1367.

19.DeTar, W. R., G. T. Browne, C. J. Phene and B. L. Sanden. 1996. Real-time irrigation scheduling of potatoes with
sprinkler and subsurface drip systems. PP. 812-824. [n: C. R. Camp, E. J. Sadler and R. E. Yoder (Eds.), Proc.
International Conf. on Evapotranspiration and Irrigation Scheduling, St. Joseph, Mich.

20.Fabeiro, C., M. De Santa Olalla and J. A. De Juan. 2002. Production of muskmelon (Cucumis melo L.) under
controlled deficit irrigation in a semi-arid climate. Agric. Water Manag. 54: 93-105.

21.Gupta, J. P. and S. D. Singh. 1983. Hydrothermal environment of soil, and vegetable production with drip and
furrow irrigations. Indian J. Agric. Sci. 53(2): 138-142.

22.Kruse, E. G. 1978. Describing irrigation efficiency and uniformity. J. Irrig. and Drain., ASCE 1:

23.Neibling, H. and R. Brooks. 1995. Potato production using subsurface drip irrigation-water and nitrogen
management. PP. 656-663. In: F. R. Lamm (Ed.), Proc. 5" International Microirrigation Congress, St. Joseph,
Mich.

24. Onder, S., M. E. Caliskan, D. Onder and S. Caliskan. 2004. Different irrigation methods and water stress effects on
potato yield and yelid components. Agric. Water Manag. 73(1):73-86.

25.Safontas, J. E. and J. C. Di Paola. 1985. Drip irrigation of maize. PP. 575-578. Proc. of the 3 ™ International
Drip/Trickle Irrigation Congress, St. Joseph, Mich.

26. Singh, N. and M. C. Sood. 1994. Water and nitrogen needs of potato under modern irrigation methods. PP. 142-146.
In: G. S. Shekhawat, S. M. P. Khurana, S. K. Andey and V. K. Chandla. (Eds.), Proceedings of the National
Symposium, Modipuram, India. Potato: Present and Future, Indian Potato Association, Shimla, India.

27.Steyn, J. M., H. F. Du Plessis, P. Fourie and P.S. Hammes. 1998. Yield response of potato genotypes to different
soil water regimes in contrasting seasons of subtropical climate. Potato Res. 41: 239- 254.

28. Yohannes, F. and T. Tadesse. 1998. Effect of drip and furrow irrigation and plant spacing on yield of tomato at Dire
Dawa, Ethiopia. Agric. Water Manag. 35: 201-207.

29.Yuan, B. Z., S. Nishiyama and Y. Kang. 2003. Effects of different irrigation regimes on the growth and yield of
drip-irrigated potato. Agric. Water Manag. 63: 153-167.

\td


https://dor.isc.ac/dor/20.1001.1.24763594.1386.11.41.2.4
https://jstnar.iut.ac.ir/article-1-723-fa.html
http://www.tcpdf.org

